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ABSIBACT 

D^iSigned to meet the ^ob-related metric measurement 
needs of students interested in litho photography, offset stripping, 
and offset platemaking, this i.nstructional package is one of six for 
the communication media occupations cluster, part of a set of 55 
packages for metric instruction in different occupations. The package 
is intended fox students vho already know the occupational 
terminology, measurement terms, and tools currently in use. Each Qf 
the five units in this instructional package contains performance 
objectives, learning activities, and supporting information in the, 
form of text, exercises^ and tables. In addition, suggested teaching 
techniques are included. At the back of tlie package are 
objective-based evaluation items, a page of ansvers to the exercises 
and tests, a list of metric materials needed for the activities, 
references, and a list of suppliara. Th^ material is designed to 
accommodate a variety of individual teaching and learning styles, 
e.g., independent study, small group, or whole-class activity. 
Exercises are intended to facilitate experiences with measurement 
instruments, tools, and devices used in this occupation and 
job-related tasks of ^estima ting and measuring, nnit a general 
introduction to the metric system o£ measurement, provides informal, 
hands-on experiences for the students. This unit enables students to 
become familiar with the basic metric units, their syntbols, and 
measurement instruments: and to develop a set of mental references 
for metric values. The metric system of notation also is explained. 
Dnit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks. Unit 3 
focuses on job-related metric equivalents and their relationships^ 
Onit 4 provides experience with recognizing and using metric 
instruments and tools in occupational measurement tasks. It also 
provides experience in comparing metric and customary measurement 
instruments. Onit 5 is designed to give students practice in 
converting customary and metric mf^asurements, a skill considered 
useful during the transition to metric in each occupation. (HD) 

Documents acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes every 
effort to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered and this affects the 
quality of the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Service (EDRS). 
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TEACHING AND LEAENING 
THE METRIC SYSTEM 



This metric instructional package was designed to meet job-related 
metric measurement needs of students, To, use this package students 
should already know the occupational terminology, measurement 
terms, and tools currentljf in use, These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States,, and revised before 
distribution. 

Each of the five units of instruction contains performance objec- 
tives, learning activities, ind supporting information in the form of 
text, exercises, and tables. In addition, suggested teaching techniques 
are included. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, references, and a list of suppliers. 

Qassroom experiences with this instructional package suggest the 
following teaching'learning strategies: 

1. Let the first experiences be informal to make learning the metric 
system fun. 

2. Students learn better when metric units are compared to familiar 
objects. Everyone should learn to "think metric." Comparing 
metric units to customary units can be confusing. 

3. Students will learn quickly to estimate and measure in metric units 
by ''doing." 

4. Students should have experience with measuring activities before 
getting too much information, 

5. Move through the units in an order which emphasizes the sim- 
plicity of the metric system (e.g., length to area to volume). 

6. Teach one concept at a time to avoid overwhelming students with 
too much material. 

Unitl is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students. 
This unit enables students to become familiar with the basic metric 
units, their symbols, and measurement instruments; and to develop a 
set of mental references for metric values. The metric system of nota-- 
gj^^ is explained.* 



Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks, 

Units focuses on job-related metric equivalents and their relation- 
ships. 

Unit 4 provides experience with recognizing and using metric, 
instruments and tools in occupational measurement tasks. It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. 

Unit 5 is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric" 
and avoid comparing customary and metric units. However, skill with 
conversion tables will be useful during the transition to metric in each 
occupation. 

Using These Instructional Materials 

This package was designed to help students learn a core of knowl- 
edge about the metric system which they will use on the job. The 
exercises facilitate experiences with measurement instruments, tools, 
and devices used in this occupation and job-related tasks of esiimating 
and measuring. 

This instructional package also was designed to accommodate a 
variety of individual teaching and learning styles. Teachers are encour- 
aged to adapt these materials to their own classes. For example, the 
information sheets may be given to students for self-study. References 
may be used as supplemental resources. Exercises may be used in inde- 
pendent study, small groups, or whole-class activities. All of the 
materials can be expanded by the teacher. 

Gloria S Cooper 
Joel H. Magisos 
Editors 

— ■ I . ■- ■ .I..... 

This publication was developed pursuant lO coniract No. OEC'0-74'9335 wiih the ' 
' Bureau of Occupational and Adult Education, U.S. Department of Health, Educa- 
tion and Welfare. However, the opinions expressed herein do not necessarily 
reflect the position or policy of the U.S, Office of Education and no official 
endorsement by ihe-U.S Oflice of Education should be inferred. 



UNIT 



SUGGEST|D TEACHING SEQUENCE 

1. These introductory exercises may require 
two or tiiree teaching periods for all five 
areas of measurement. ^ 

2. Exercises should be followed in the order 
given to best show the relationship 
between length, area, and vclume. 

3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers) and objects to be 
measured.* 

4. Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. 

6. Present information on notation and 
make Table 1 available. 

7. Follow up with group disrussion of 
activities. 



*Other school departments may have devices which - 
can be used- Metric suppliers are listed in the refetence 
section. 
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OBJECTIVES- 

The student will demonstrate these skills for the Linear, Area, Vclume or Capacity, Mass, and 
Temperature Exercises, using the metric terms and measurement devices jisft id here, 



SKILLS 



1. RfcognizMnd the 
unitind iUfymbolfor: 

I select, UM^uidteid the 
ippropriitemeuurinB 
insbmti for: 

3, Siateorshoffi 
physical rtrercnct for: 



4, Mmic vithin 25^ 
of the actuil luenure 



5, Read correctly 



EXERCISES 



tineir 

millimetre (rf^^n) 
cefititnet'e i^) 
metre (r"! 



height, ^iditi. Or 
length ofohjecU 



metre st'ck, m^lric 
Upeiiietture,a^id ' 
metric r^'eti 



(pp. 5 '61 



iquare 
centimetre 

iquartf 

metre 



the area of 
iSiveniurrnce 



Volume or Capacity 
(pp. 7. 81 



cubic ceriti- 
metre (cm^l 

cubic metre 

litre (!) 
mi!Iititre(inl| 



Capacity of 
Container! 



meaiurementi 
on graduated 
folume raeaiur* 
ir)gdevicei 



Mitf 

(pp. 9 < 10) 



Jr«r»^ (g) 
kilo^am (kg) 



the mail of objecti 
in gratru and kilo* 
gnnu 



a kilogram icaie 
and a gram scale 



Temperatun 

(p. II) 



degree Celiim 



the temperature of 
the air or a liquid 



A Celsiui thermometer 



RULES OF NOTATION 

1. Symbols are not capitalized unless the unit is a proper name (irni not MM). 

2. Symbols are not folloived by Periods (nifiofm.). 

3. Symbols are not folloived by aji 5 for plurals (25 g net 25 gs), 

4. A space separates the nmnerals from the unit symbols (4 IrtoMl). 

5. Spaces, not commas, are used to separate large numbers into groups of three 
digits (45 271 km nof45,27lkm). 

6. A zero precedes the deciinal point if the number is less than one (0,52 g not .52 g). 

7. Litre and metre can be spelled either with an -re or -er ending. 
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Information Sheet ! 
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METRIC UNITS, SYMBOLS, AND REFERENTS 



METRIC PREFIXES 



Quantity 


Metric Unit 


Symbol 


Useful Referents 


Length 


tnillimetre 


mm 


Thickness of dime or paper 
clip wire 


centimetre 


cm 


Width of paperclip 


metre 


m 


Height of door about 2 m 


icilometre 


km 


12'minute walking distance 


Area 


square 
centimetre 


cm^ 


Area of this space p-— 




square metre 


m 


Area of card table top 


hectare 


ha 


Football field including sidelines 
and end zones 


Volume and 
Capacity 


millilitre 


ml 


Teaspoon is 5 ml 


litre 


1 


A little more than 1 quart/ 


cubic 

centimetre 

,1 


cm^ 


Volume of this coi 


itainer 




cubic metre 


m 


A little more than a cubic yard 


Mass 


milligram 


mg 


Apple seed about 10 mg, grain of 
salt, 1 mg 


gram 


i 


Nickel about 5 g 


kilogram 




Webster's Collegiate Dictionary 


metric ton 
(1 000 kilograms) 


t 


Volkswagen Beetle 



Multiples and 
Submultiple« 


PtefixM 


Syitibols 


1 000000 = 10^ 


mega (nSi'i) 


M 


1 000 = 10^ 


kilollTi/o) 


k 


100 = 10^ 


hecto (hek'to) 


h 


io=io' 


deka (dek a) 


da 


Base Unit 1 = 10" 






0,1*10'' 


deci (desi) 




0,01 = 10'^ 


centi (sSn'ti) 


c 


0.001=10''' 


milli (iml'i) 


m 


0.000001 = 10''' 


micro (ml'kto) 





Table 1-b 
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■ ; LINEAR MEASUREMENT ACTIVITIES 

« 

Metre, Centimetre, Millirpetre 

I. THE METRE (m) 

A. DEVELOP A FEELING FOR THE SIZE OF A METRE 

1' Pick up one of the metre 
sticks and stand it up on the 
floor, Hold it in place with 
one hand, Walk around the 
stick. Now stand next to 
the stick. 1th your other 
hand, touch yourself where 
the top of the metre stick 
comes on you. 

THAT IS HOW HIGH A METRE IS! 



Hold one arm out straight 
at shoulder height. Put 
the metre stick along this 
arm until the end hits the 
end of your fingers, Where 
is the other end of the 
metre stick? Touch vour- 
self at that end. 



THAT IS HOW LONG A METRE IS! 
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3. Choose a partner to stand 
at your side. Move apart 
so that you can put one 
end of a metre stick on 
' your partner's shoulder 

and the other end on 
■ your shoulder. Look at 
the space between you, 



THAT IS THE IDTH OF A METRE! 




B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

Now you will improve your ability to estimate in metres. 
Remember where the length and height of a metre was on your 
body. 

For each of the following items: 

Estimate the size of the items and write your estimate in the 
ESTIMATE column. Measure the size with your metre stick 
and write the answer in the MEASUREMENT column, 

Decide how close your estimate was to the actual measure. If 
your estimate was within 25% of the actual measure you are a 
"Metric Marvel," 



1. Height of door knob 
from floor, 

2. Height of door. 

3. Length of table. 

4. Width of table. 

5. Length of wall of 
this room, 

6. Distance from 
you to wall. 



How Close 

Estimate Measurement Were You? 
(m) (m) 



ERIC 



Exercise 1 

(continued' on next page) 



There are 100 cptitimetres in onp metre, If there are 4 mptres and 
3 centimetres, you write 403 cm ((4 x 100 cm) + 3 cm = 400 cm 
+ 3cml. 

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE 

1. Hold the metric ruler against the width of your thumbnail. 
How wide is it? ' 

2. Measure your thumb to the end. 
cm 

3. Use the metric ruler to imu uiu width of your palm. 
cm 

4. Measure your index or pointing finger. How long is it? 

cm 



5. Measure your wrist with a tape measure. What is the distance 
around it? cm 



6. Use the tape measure to Iind your waist size. 



cm 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES 

You are now ready to estimate in centimetres. For each of the 
following items, follow the procedures used for estimating in 

metres, 

How Qose 

Estimate Measurement Were You? 
(cm) (cm) 

1. Length of a paper 

clip. — 

2. Diameter (width) 

of a coin. . . 

3. Width of a 

postage stamp. . ■ 

4. Leiigthofa 

pencil. , — . 

, 5. Width of a sheet 

of paper. — 



There are 10 millimetres in one centimptre, '^pn a i'-ieaRUrement is^ 
2 centimetres and 5 millimetres, you write mm [(2 x 10 mm) 
+ 5 mm = 20mm + 5 mm]. There are 1 OOf iiun in 1 ui. ' ; 

A, DEVELOP A FEELING FOR THE Sl^^l OF A MILLIMETRE 

Usinf.a ruler marked iti millimetres, m^%e: 

1. Thickness of a paper clip wire. , ^ mm 

2. Thickness of your fingernail. ^iiun 

3. \Vidth of your fingernail. , - M 

1, Diameter (widthjof a coin. rnm 

6, Diameter (thickness) of your pen^^il. , 

6. Width of a postage stamp. , — -^hbki 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILUto ] 

You are now ready to estimate in milli'^es. For each of the • 
following items, followthe procedure^ ^sed iot estimating in 
metres. 



Estimate l^asuremeijt Were You? 
(mm) (mm) ' 



1, . Thickness of a 



2. Diameter (thickness) 
of a bolt. 

3. Length of a bolt, 

4. Width of a sheet 
of paper. 

5. Thickness of a board 
or desk top. 

6. Thickness of a 
button. 



AREA MEASUREMENT ACTIVITIES 
Square Centimetre, Square Metre 



WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE 
SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO 
COVER THE SURFACE, 

I. THE SQUARE CENTIMETRE (cm^) 

A; DEVELOP A FEELING FOR A SQUARE CENTIMETRE 

I Take a f' lastic grid, or ;ise the grid on page 6. 

2. Mea'Ji' .cuh and width of one of these small 

squ.j.':; witl- entimetre ruler. 

■ THAT IS ONE SQUARE CENTIMETRE! 

-r-'-^- Wace your fingernail over the grid.; Aboiit how many 
squares does it take to cover your fingernail? 



does it take to cover the coin? 



.cm' 



5. Place a postage stamp over the grid. About how many 
squares does it take to cover the postage stamp? 



.cm' 



6. Place an envelope over the grid. About how many 
squares does it take to cover the envelope? 

,2 



,cm' 



7. Measure the length and width of the envelope in centi- 
metres. Length' cm; width cm. 



Multiply to find the area in square centimetres. 

cm X cm = cm^ , How 

close are the answers you have in 6. and in 7.? 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE ' " 
CENTIMETRES ' 

You are now ready to develop your abiliiiy to estimate 
in square centimetres. 

Remember the size of a square centimetre. For each of the 
following items, follow the procedures used for estimatmg in 
metrfes, 

HowClose 

Estimate Measurement Were You?: 
(cm^) (cra^) 



1. Index card. 

2. Book cover. 

3. Photograph. 

4. Indow pane or 



desk top. 



4. Placeacoinoverthegrid.Abouthowmanysquares «• SQUARE METRE (m=) 



DEVEtOP A FEELING FOR A SQUARE METRE 

1. Tape four metre sticks together jo make a square which 
is one metre long and one metre wide. 

2. Hold the square up with one side on the floor to see how 
bigitis. 

3. Place the square on the floor in a comer. Step back and 
look. See how much floor space it covers. 

4. Place the square over a table top or desk to see how 
much space it covers. 

5. Place the square against the bottom of a door. See how 
much of the door it covers, How many squares wouldiit 



take to cover the door? 



m' 



THIS IS HOWBIG A SQUARE METRE IS! 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
METRES 

You are now ready to estimate in square metres. Follow the 
procedures used for estimating in metres. 

How Close 

Estimate Measurement Were You? 
(m^) (m^) 



1 iMii rK£j tjniu 



1. Door. 

2. Full sheet of 
newspaper. 

3. Chalkboard or 
bulletin board. 

4. Floor. 

5. Wall. 

6. Wall chart or poster. 
-7. Side of file cabinet. 
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Exerci$e2 



VOLUME MEASUREMENT ACTIVITIES 
.Cubic Centimetre, Litre, Millilitre, Cubic Metre 



I. THE CUBIC CENTmRE(cm^) 

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 

1. Pick up a colored plastic cube. Measure its length, 
height, and'width in centimetres. 

THAT IS ONE CUBIC CENTIMETRE! 

2, Find the volume of a plastic litre box, 

a. Place a ROW of cubes against the bottom of one side 
of the box. How manyjubesfit in the row? 



b. Place another ROW of cubes against an adjoiningiside 
of Jbe box. How nany rows^^fi^^^^ 
to make one layer of cubes?, 

How many cubes in each row?_ 



HcMmany cubes in the layer in the bottom of. the 
boi ?. 

c. Stand, a ROWo&ubes up against the side of the box. 
How imny LA^^^ would fit in the box? 

How-many cubes in each layer? , " 

Howmany cubsfit in the box altogether? 

T^ VOLUME OF THE BOX IS _CUBIC 

CEWTRES. 

d. Measure the length, width, and height of the box in 

centiiaetres. Length . cm; width ^cm; 

hei# .. c m: Multiply these numbers to find 
thevoiume in cubicrcentimetres. 



cm:x 



cmx 



cm* 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
CENTIMETRES 

You are now ready to develop your ability to estimate 
in cubic centimetres. 

Remember the size of a cubic centimetre. For each of 
the.following items, use the procedures for estimating in 
tsfitres. 

HowCJose 
Estimate Meafflrenent ^fc^^ 



(cm^) (cm^) 



1. Index card file 

box. 

2. Fieezer container. 

3. Paper clip box. 

4. 5ox of staples. 



Are-^eanswers the.same in c.and d.? 



n. THE tlTRB(l) 

A. .DEVELOP A FEELING FORi LTTBE 

1. Take a one litre beaker anifilldt with water. 

2. Pour the water into papencups,iilling each as filas-you 
usually do. How many cups'do you fill? 

THAT ISHQWMUCH»ONE LITRE! , 

3. Fill the litrecontainerwitbrice. 

THAT ISBOWMUCH IT TAKES TO FILL A ONE 
LITRE CONTAINER! 
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ExetiGiseSi 

(cffiitinuedpQi 



: ; B;: ; DEVELOP YOUR AlilLITY TO ESTIMATE IN LITRES 

You are now ready to develop ycm ability to estimate in 
litres. : To write two and one-half'litres, you write 2.51, or 
2.5 litres. To write one-half litre, you write 0.5 1, or 0,5 
litre. To write two and three-fourths litres, you write 
2:751, or 2.75 litres. 

For each of the following items, use the procedures for 



estimating in metres. 



1. ' Medium-size 

freezer container. 

2. Large freezer 
container. 

3. Small freezer 
container. 

4. : 



How Close 

Estimate Measurement Were You? 
(1) (I) 



ug. 



,in. OT MILLILITRE(ml) 

Jhere are 1 000 millilirres in one litre. 1000 ml= 1 litre. Half 
a litre is 500 millilitres, or 0.5 litra = 500 ml. 

. A. DEVELOP A FEELING FOR AMLLILIRE 

1 . Examine a centimetre cube. Any thing which holds 
IcmnoldslmL 

2. Fill a 1 millilitre measuring spoon with rice. Empty the 
■ spoon into your hand. CareMly pour the rice into a 

small pile on a sheet of paper. 

THAT IS HOWMUCH ONE MILLILITRE IS! 

3. Fill the 5 ml spoon with rice. Pour the rice into another 
pile on the sheet of paper: 

. THAT IS 5 MLLILITRES, OR ONE TE^^^^ 

4.. Fill the 15 ml spoon with rice. Pour the rice into a third 
pile on the paper. 

THAT IS 15 MILLILITRES, OR ONE T.^BLESPOON! 

THE CeIvTER roRVOCATIONAt EDUCATION : 




B. DEVELOP your; ABILITY TO ESTIMATE WMiilTRES^^ 



You are now ready to estimate in millilitres. Follow the ' 
procedures used for estimating metres. 

How Close 

Estimate Measurement WereYoii? 
(ni) (ml) 

1, ^iidll juice can, „ ■ 

2. Paper cigror tea 

cup. ^ ■ 

3, Softdrinkican, . _ \ 

4. Bottle, ... 



IV. THECUBIC METREtf) 

A, DEVELOP: A FEELING FOR A CUBIC METRE 

1. Placeia one metre square on the floor next to the wall. 

2. MeEEBureanietreUPthewall. 

3. Picture a box that would fit into that space. 
THST IS THE VOLUME OF ONE CUBIC METRE! 

B. DEVELOPYOURABILITYTO.ESTIMATEINCUBICMETREJ 

For each of the following items, follow the estimating proced- 
ures used before. 

How Close 

Estimate Measurement WeieYou? 
(ra^) (m^) 



1. Officedesk. 

2. File cabinet. 

3. Small room. 



Exercise 3 . 
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lASS (WEIGHT) MEASUREMENT ACTIVITIES 
mm, Gram 




. 



It 



The mass of an object is a measure of the amount of matter in the 
object. This amount is always the same unless you add or subbcT some 
matter from the object. Weight is the term that most people use when 
they mean mass. The weight of an object is affected by gravity; the 
mass of an object is not, For example, the weight of a person on earth 
might be 120 pounds; that same person's weight on the moon would be 
20 pounds. This difference is because the pull of gravity on the moon 
is less than the pull of gravity on earth. A person's mass on the earth 
and on the moon would be the same, The metric system does not 
measure weight-it measures mass. We will use the term mass here. 

The symbol for gram is g. 
The symbol for kilogram is kg. 
"' There are 1 000 grams in one kilogram, or 1 000 g = 1 kg! 
Half a kilogam can be written as 500 g,or 0.5 kg. 
A quarter of a kilogram can be written as 250 g,or 0,25 kg. 
Two and three-fourths kilograms is written as 2,75 kg. 

I. THE KILOGRAM (kg) 

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM . 

Using a balance or scale, find the mass of the items on the table. 
Before you find the mass, notice how heavy the object "feels" 
and compare it to the reading on the scale or balance. 



Mass 
(kg) 

1. 1 kilogram box. 

2. Textbook. • 

3. Bag of sugar. , 

4. Package of paper. 

5. Your own mass. 

B, DEVELOP yOUR ABILITY TO ESTIMATE IN KILOGRAMS 

FbfWfolldwirigiteins ESTIMATE tHem^^^^ 
kilograms, then use the scale or balance to find the exact mass 
of the object. . Write the exact mass in the MEASUREMENT; 
column. Determine how close your estimate is: 

How Close 

Estimate Measurement Were You? 



1. 

2. 
3. 



nee. 

Bag of nails. 

Large purse or 
briefcase. 



4. Another person. 

5. A few books, 




if^JIA. M-CE^ Wfl VOCATIONAL EDUCATION 



"'id' 



Exercised 

(continued on next page) 



TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius 

l. DPGREE CELSIUS (°C) 

Degree Celsius (°C) is the metric measure for temperature. 

A. DEVELOP A FEELING FOR DEGREE CELSIUS 

Talte a Celsius tliermometer. Look at the marks on it, 

1. Find 0 degrees. 

WATER FREEZES AT ZERO DEGREES CELSIUS (0"C) 
WATER BOILS AT 100 DEGREES CELSIUS (100°C) 

2. Find the temperature of the room. °C. Is the 

room cool, warm, or about right? 

3. Put some hot water from the faucet into a container. 

Find the temperature. "C. Dip your finger 

quickly in and out of the water. Is the water very hot, 
hot, or just warm? 

4. Put some cold water in a container with a thermometer. 

Find the temperature. °C, Dip your finger into 

the water. Is it cool, cold, or very cold? 

5. Bend your arm with the inside of your elbow around the 
bottom of the thermometer, After about three minutes 
find the temperature. °C. Your skin tempera- 
ture is not as high as your body temperature. 

NORMAL BODY TEMPERATURE IS 37 DEGREES • 
CELSIUS (3fC), 

AFEVERISSg^C. 

A.VERIHIGHi.EViR.ISiOlC..._„.._. 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS 

For each item, ESTIMATE and write down how many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- 
ments are. • . • 

How Close 

Estimate Measurement Were You? 

rc) rc) 

1. Mix some hot and 
cold water in a. 
container. Dip your 
finger into the 

water. 

2. Pour out some of 
the water. Add some 
hot water. Dip your 
finger quickly into 

the water. - 

3. Outdoor tempera- 
ture. 

4. Sunny window sill. 

5. Mbi of ice and water. 

6. Ten^erature at 

floor. 

7. Temperature at 

ceiling. ^ 
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Exercises 



UNIT 



OBJECTIVES 

'fhe student will recognize and use the metric 
terms, units, and synibols used in this occupa> 
tion. 

• Given a metric unit, sute its use in this 
occupation. 

• Given a measurement taslt in this occupa- 
tion, select the appropriate metric unit 
and measurement tool. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble metric measurement tools (rules, 
tapes, scales, thermoraeteis, etc.) and 
objects related to this occupation. 

2. Discuss with students how to read the 
tools. 

3. Present and have students discuss 
Information Sheet 2 and Table 2. 

4. Have students learn occupationally-related 
metric measurements by completing 
Exercise 6 and the appropriate Exercise 7. 



5. Test performance by using Section A of 
■ "Testing Metric Abilities." 



METRICS IN THIS OCCUPATION 



Changeover to the metric system is under way.i^t|0?corporations are already using 
metric measurement to compete in the world market metric system has been used in 
various parts of Industrie and scientific commuEdties&tli^tars. Legislniiin, passed in 
1975, authorizes an orderly transition to use of iie nebsJt' •'^stem. Miatajnesses and 
industries make this metric changeover, employe^-^ will aee|tio use msssic measurement 
in job-related tasks. 

Table 2 lists those metric terms which are most cCffr 'inly used in this occupation. 
These terms are replacing the measurement units used vyrr !y, What kinds of job- 
related tasks use measurement? Think of the many diff^^ m kinds of measurements you 
now make and use Table 2 to discuss the metric terms #lliJ^ 'epface them. See if you 
can add to the list of uses beside each metric term. 
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:Rir 
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Information Sheet 2 



mm UNITS FOR LITHO PHOTOGRAPffl, 
mmH STRIPHNG, OFFSET PLATEMAKING 





Mt 








miUimotre 




Litito-plates, blanket, paper, layout si^e, papar 
ai^^ gripper margiris, copy board, film bolder, 
pMbumer 




centimetre 




Sheet filrn; ptoof print paper, layout masking 
shei^t, eiriargements and reductions^ 


m 






Iii:;.dtycJ?etchgaii 




Idlogram 




Sfiasi (weight) of press, supplies, printing ink, 
cm»:a,$iatebtimer 




milliliiie 


Oil 


Itter, developing, fixing, hypo solutions; 
niition tanks*^^ ; lacquer, preservative, 
op^ue 




Ubre 


1 




cubic centimette 


cm 


!&»eloping and fixing solution containerst 
dMloping tanks and trays** 
















Aii^reMure aDd vacuum settings 








Room temperature, solution tempetattires> 
hinnidity. 


Oilutimu/CoDceDtnks 


mfllilitrefl per litre 


ml/1 


Mi^ng solutions 




gnuna per litre 


(f/1 


Mixing powders or crystals to liquids, 
electrostatic solutions, electrostatic mix 
and toner 




millilitres per square metre 


ml/m^ 


ilstimating materials needed and qrplying 
miterials 




grams per square mea% 





*EithetiMtaiBtSi:ea or millimetres may be used. A final decision has not been made by U.S. manufacturers. To obtain current information 
contactS^Wiml.Associatian of Pho^ . . „ , 

**CBp^(iMtf tanks, trays,«nd resenoirs can be given either in terms of liquid cq?acity (miUilities and litres) or in terms of cubic volume 
(cubftiCMMM) of the ioiide qiace. 
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Tabled 



IRWGODTMEBlCm 



Tfij-iive you practice w-i <:Tjetric Mrtfc, tksi estimate the itieasute- 
ments-of the items below. 1', "i? dow ^f^i b«st guess next to theiten;; 
then actually measure the itf i>. and write down your answers usingihe 
correctTnetric symbols. Thr niore you practice, the easier it will te 




liii'-" 

Estimate i Actual: 


1 f5 Mpawrnc^ run iiitiptric^ 






17. Milk container 








Actiei.' 






Estimate 


18. Ju| 




X Palm width j 






— — ^ 

19. Ptesink 






I Hand span 






20. SmaUioxoEjiackage 






I Your height 






21. Tube of ink 






4. Spacing betweenjegister pins' 






22. Trayatsafe-fElevel 






5. Height of plate rub-up table 








Mass 

23. Textbook 






6. Length of offset plate 






7. Sheet of paper 






24. Nickle 






8,. 'ftsQ' length 






25. Yourself 






9v Safe-Sghtidistance 






26. Lensfilter 






Area 

10 Darkioom floor 






27 , A quantity of powderedfixer 






IL Press plate 






.28. A litre of water (net) 






.12. Stripping table 






Temperature 
29. Outside 






13. Masking sheet ' 






30. Darkroom 












--■'H-i: Sheet'ofpnt paper--- 




31. Hot tap water 






Volume/Capacity 
la.. Small botfe: 


1 




Cold tap water 


, 





LHH PHOTdGMM WM METEIGS 



It is important ta km' what metric measurement:to use. Show 
what measurement to iise in iiis following sitaations. 



1. 



2. Mixing rate for stop bath soMon 



3. Distance from camera secicB 



4. 



6. Spacing betweenidailcraaiE 



7.. Glass area: of darkioom piEting 
frame 



8. CidncDieasuremen±ofiK!iab 
camera 



9. 



T cmntaner 



10. Votameofliquiiin pariMiD 
jupfstopbatfa 



11. 



er 



3oluti(E 



12. Size of a plate 



13. Thesamounts of diifferent ingredients 
needed to mals #^|ifflon:ofSdng 



K. TBMSff&^SuctaniEsetting 
tecanisSfs&asaiuciion' 



15, The bellows extensions in setting 
the camera for aiieduction 



BASIC CAMERA SETUP FOR PHOTOGRAPHING COPY 



COPYBOARD 




Exercise 7 (Utho Photography) 



0FFSET STRIPPING WITH METRICS 

- -■ -Ljl^- _JU~L _ l] LJ IL_] _l'l_~ll~r~~^''^^''^^^^^^^*'*^^™^ 

It is important to know what metric measurement to use. Show 
'What measurement to use in the following situations. 



1. Mass of fixing crystals to make 
4 litres of solution 



2, Aiiea of replacement glass on 
stripping table in cm^ 



3. Cubic measurement of stripping 
table 



4. Vacuum pressure in lab plate burner 



5. Relative humidity of plate rooms 



6. Capacity of opaque jar 



7. Volume of sOver print fixer in a 
partially filled jug 



8. Measurements of a stripping table; 
a. Length 



b. Width 



c. Area 



d. Height 



9. Cutasheetofgoldenrodpaperto 
press plate size (flat) 

10. Locate the center of the flat 



11. Measure fortoingj^^^^^ 
dress sheet on a flat 



12. Measure for drawing the liner to 
position the image for final production 



13. Measure a flat for a 4-up position 



14. Determine the distance necessary for 
the required gripper margin 



15. Determine height of largest strip 
printer font available in the lab 



16. Determine proper type font and width 
required for a headline ' 




?LATEMAK1NG WITH METRICS 



U IS important to know what metric measurement to use. Show 
what measurement to use in the following situations. 


1 S Wflfflv fiimnftfflfiiTo tnY 

washing plates 




« 1. Mass of crystal to make 4 litres 
of silverprint hypo solution 




/ 


2. Area of replacement glass on 
plate burner in cm^ 




3. Mixing rate of gum aiabic to 
water for plate solution 




4. Cubic measurement of lab plate 
burner 


• 


5. Vacuum pressure in lab plate 
burner 




6. Distance from plate to light 
source 




7. Relative humidity of plate room 




8. Capacity of cubitaner of developer 




9. Application rate of type "R" 
plate developer <-. 




10. Volume of liquid in half empty 
jug of gum arable 




,11 Temperature of the plate room 




12. Mixing rate of caustic solution 




13. Application rate of asphaltum 




14. Solution amounts required for 
making a zinc (albumin) 
plate . 
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Exercise 7 (OffsetPIatemaking) 



OBJECTIVE 

' The student will recognize and use met' 
ric equivalents. 

• Given a metric unit, state an equivalent 
in a larger 01 smallermetric unit. 



SUGGESTED TEACHING SEQUENCE 

1 ^ 1. Make available the Information Sheets 

, (3 . gj.gnj tiie associated Exercises 

]^ (8 -U), one at a time. 

I : ; 2. . . As soon as you have presented the 

I;; . . . Information, have the students complete 

■ ■ each Exercise. 

•/ 3. Check their answers on.the page titled 

^; ANSWERS TO EXERCISES AND 

i- TEST. 



-4r--Test-perforraance-by-U8ing-Section-B-of- 
"Testing Metric Abilities." 




1 2 3 4 5 6 




2 3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7 mm =0.7 cm, so 57 mm =5cm + 7ram 
= 5cm+0,7cm 

= 5.7 cm, Therefore 57 mm is the same as 5.7 cm. 

Now measure the paper clip. It is 34 mm. This is the same as 3 cm + mm. Since each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is , . 

34mra= 3 cm •♦•4 mm 

■="3cm*0.4'cm ■ " ; 



3.4 cm. This means that 34 mm is the same as 3.4 cm. 



Information Sheets 



Now you try some. 

a) 26mm = . cm 

b ) 583 mm = . cm 

•r)-~t;4nrm-'a cm 



.cm 



e ) 132 mm = cm 

f) 802ram - cm 

h) 2307 mm =_cm 



Exercises 



*. i Metres, Uentimetres, and Millimetres 

There are 100 centimetres in one metre, Thus, 

. 2rD» 2xl00ciii« 200cni, 
30- 3xl00cm- 300cm, 
8in« 8xl00cin= SOOcm, 
36 m ' 36 1 100 cm » 3 600 cm. 

There are 1 000 millimetres in one metre, so 
2m= 2xl0O0nini« 2000mm, 

•• J^- 3m= 3xl 000mm> 3 000 mm, 

6m» 6xl000mra« 6 000mm, 
24m«24xl 000mm«24000mm. 

From your work with decimals you should know that 

■one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0.25 cm 
(twenty-five hundredths of a centimetre). 

This means that if you want to change three-fourths of a metre to^ 
millimetres, you would multiply by 1 000, So 

0.75 in* 0.75x 1 000 mm 
75 

1000 
* 75x"ii""" 

= 75)! 10mm 
750 mm. This means that 0,75 m = 750 mm, 



J 



Fill in the following chart, 



Information Sheet 4 



metre 


centimetre 


millimetre 


m 


cm 


mm 


■ 1 


100 1 


1000 




200 




3 






9 










5000 


74 






0.8 


80 




0.6 




600 




2,5 


25 






^ 148 ' 




639 
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Exercise 9 



Millilitres to Litres 

There are 1 000 millilitres in one litre. This means that 

2 000 millilitres is the same as 2 litres, 

3 000 ml is the same as 3 litres, 

4 000 ml is the Same as 4 litres. 
12 000 ml is the Same as 12 litres. 

Since there are 1 000 millilitres in each litre, one way to change milli' 
litres to litres ii to divide by 1 000. For example. 



Or 



1000 

1 000 ml »iooolitfe = 1 litre. 

OHAn I 2000,, 

■ 2000ml=Yooo'''f« = 21itres. 

And, as a final example, 
28000 

28000 ml «~ litres = 28 litres. " 

What if something holds 500 ml? How many litres is this? This is 
worked the same way, 

SOO... 



500 ml litre " 0,5 litre (five-tenths of a litre ), So 500 ml 
is the same as one-halt (0.5) of a litre. 

Change 57 millilitres to litres, 
57 

5' "il *fooo ''''^ "■^57 litre (fifty.seven thousandths of a 



4nformation Sheet 5 

Now you try some. Complete the following chart. 



millilitres 


litres 


(ml) 


(I) 


3000 


3 ■ 


. .6000 ^ 






8 


14 000 






23 


3U0 


0.3 


700 






0.9 


250 






0,47 


275 





Exercise 10 



.: What'do you do If you need to change litres to millilitres? Remember, 
there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml. 



So, 



2 litres =2 ..\ 1 000 ml = 2 000 ml, 
7 litres' 7 xlOOOmh 7 000ml. 
13 litres =13 x 1 000 ml =13 000 ml, 
0.651itre = 0.65x 1 000 ml = 650 ml. 



information Sheet 6 



Now you try some. Complete the following chart. 



litres 


millilitres 


1 


ml 


.8 


8000 


5 




46 






32000 


0.4 




0.53 






480 



Exercise t1 



Grams to Kilograms 

: There are 1 000 grams in one kilogram. This means that 

2 000 grams is the same as 2 kilograms, 
5 000 g is the same as 5 kg, 
700 g is the same as 0.7 kg, and so on. 

To change from grams to kilograms, you use the same procedure for 
— changing.from.millilitres.to-litres.. 



J 



Try the following ones. 



Information Sheet 7 



gram] 

'<;■■■■ 


Idlognmi 


4000 


4 


9000 




23000 






8 






275 





Exercise 12! 



lERIC 55h| CIWTIB FOR VOCATIONAI IDOCATION 




To change kilograms to grams, you multiply by 1 000. 

•I kg= 4 xlOOOg* 4 000g, 
23 kg = 23 xl 000g- 23 000 g, 
0.75 kg = 0.75 xl 000 g= 750 g. 



mm 

....... ... 



Information Sheet 8 



Complete the following chart. 



kilogtanis 

H 


grams 
I 




7 000 


11' 






25000 


0.4 




0.63 






175 



Exercise 13 



Changing Units at Work 

Some of the things you use in this' occupation may be measured in 
different metric units, Practice changing each of the following to 
metricequivalents bycompleting these statements. . , .. . 



a 
b 
c 
d 
e 
f 

g 

h, 

i 

k 
1 

n 

0 

P 

q 



500 cm of silver print paper is, 
250 ml of solution i5_„„ 



5 cm diameter container is, 
2500gofhypocryatalsis,. 
279 mm film is 



0.25 litre of liquid plate developer is , 

60 cm card stock is ....„■,.,. 

500 g of fixer crystals is,_ 

10 m roll of tape is _ 
.500-mlgraduate-holds. 
2 litres of water is ^ 
2 m work table is ^ 
55 go! crystals is ^ 



m 
I 

mm 

kg 

cm 

ml 

mm 

kg 
cm 



0.5 m lamp-to-subject distance, is. 

350 g of wiping pads is„^ 

210 mm paper is...^.^ 



ml 

cm 

kg 

ram 

cm 

kg 

cm 



i Ixercisft W; 



OWECTIVE 

TbeitiHieatwitlneifiiizeandwe 
iMtruments, teek, an4 (icvices fer mea- 
wrm«iityuiiijiHgieeujMt)M. 

• Given inetric and Customary tools, 
"i instremeftts, or devices, differentiate 
between metric and Customary. 

« Given a iMaawement task, wlect 
and we tt appropriate tool, in- 
atninent or device, 

« Given a metric meafiurenient task, 
judge the metric quantity within 20% 
and measure within the accuracy re- 
quiredly the task. 

SUGGESTSDTftdlNG SEQUENCE 

1. Assemble fflfiitricand Customary measur- 
ing tools anidevices (ruiesy-scales, "C 
thermoraeteE;?drill bits, wrenches, micro- 
meter, vemiEEcalipers, feeler gages) and 
display in separate groups at learning 
stations. 

2. Have students examine metric tools and 
instruiaents;for distinguishing character- 
istics and compare them with Customary 
tools and instruments. 

3. Have stud ents verb ally desnrihp nharan. 

teristics, 

4. Present or make available Information 
Sheef 9. 

5. Mix metric and Customary tools or 
equipment at learning station, Give 
students appropriate Exercises 15 and 
16. 

6.. Test performance by using Section C of 
. /'Testing Metric Abilities." 



SELECTING AND USING 
METRIC INSTRUMENTS , TOOLS AND DEVICES 

Selecting an improper tool or misreading a scale can result in an improper sales form, 
wasted time and materials, loss of custoaers, or injury to self or fellow workers. For exaspie 
fflixiflg chemicals at 52°F instead of 52''C (about ir F) would mean the crystals wouldn't ' 
go into solution properly and film or paper could be ruined in processing. Here are some 



I Find out in advance whether Customary or metric units, tools, instruments, or pro- 
ducts are needed for a given task. 

2. Examine the tool or instrument before using it. 

3. The metric system is a ^lecimal system. Look for units marked dff in wholessianbers.. 
tens or tenths, hundreds or hundredths. 

4. Look for metric symbols on the tools or gages sach as m, mm, kg, g, kfiji«fec, 

5. Look for decimal fractions (0.25) or decimal mked fractions {2:50):raft 
common fraclibns (3/8). 

6. Some product«anay have a special metric symbol such as a blocklitoa 
metric. 

7. Don't force bolts,. wrenches, or other devices which are not fittingiproperly. 

8. iPractice selectiag: and using tools,. instruments, and devices. 



are 




lim TOOLS FOR THE JOB? 



MMSfHNG lElN IZTHO PHOTOGRAPHY: 



|[ ? . Practice and prepare to demonstrate your aijility to identify, 
k selectyond use metric-scaled; tools and;instruments:for the tasks given 
below. You should be able louse the, measurement tools to the appro- 
i;; priate precisiottof:the tool, iiKtrument, or task. 

0 1, Determine-thfiiilgj wtterisettingior a sheet of stock film, 

V 2. , Place order for 3 loonths supply of concentrates and solutions 
for camera/processor. 

3. Measure the distance of the lamps from the copy board: 
. a: 3145" 

.b. at 60° 

4. Mix four litres of litho developer in proportion 1:3: 

a. Stock solution.A 

b. Stock solution.B 

i;^:- 5. Set sink temperature control at specified temperature and 
check tray developer' temperature. 

J: 6. Using fixer in powder form, measure out by mass enough for 
l-':,' a half batch. 

-7. Select a piece of in-stock film or print paper. Measure it in 
metric so that you could re-order in a metric size. 

i ; 8. Determine the volume of developer the largest lab development 
tray will hold when filled to a depth of 25 mm. 



9. Mix fourlitres of stop bath using ratio of one part:acetic acid 
to:16 parts water. 

1/ .10. J)etennine the mass of a cubitaner each of developer A and B. 



• Por theitasks belowiiestimate the metric measurement to within 
20% ofictual measurement, and verify the estimation by measuring 
to feiaccuracy required by the task. 





Estimate 


Verify 


1 Maximum iiiiace size of lab camera 






2. Temperature controlled area of 
developing sink 






3. Temperature of : 
a. Darkroom 






b. Outside 






c. Film storage area 






4, Volume of box of developer 






5. Capacity of lab trays 






6. Area of darkroom 






7, Mass of powdered fixer for 
solution 






8. Mix stop bath solution 






9. Determine cubic measurement 
of darkroom developing sink 






40.~Mass-of-cubitaner-oldevelc9er — 



















Exercise 15 (Litho Photography] 
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Exercise 16 (Litho Photography) 



OTCHTOOI^FORTHEJOB^ 



ice and prepare to demonstrate your ability to identify, 
|. ; : select, and use metric-scaled tools arid instruments for the tasks given 
, Mfow- You stiould be able to use the measurement tools to the appi 
;■: •: priate precision of the tool, instrument, or task 



iro- 



Select and demonstrate or describe use of tools, instruments, or 
devices to: 



1. Mix fixing solution of 55 grams of crystals to 4 litres of water. 

2. Determine cubic measurement and necessary ^working space 
for new light table. 

3. Check temperature in stripping area and storage room. 

4. Space register pins for step and repeat form. 

5. Check masking sheet for proper thickness for 70# basic 
.weight. 

6. Calculate amount remaining in partially full opaque jar. 

7. Estimate cost of Ulano Rubylith to cover full masking sheet. 

8. Using the diagonal of the printing frame as a guide, determine 
distance fi:om glass to light source. 

9. Determine the maximum printing dimensions of lab press. 



'M EAsuRiNa;UP-;i^^^ 

For the tasks below, estimate the metric measurement to - ■ : ! 
within 25% of actual measurement, and verify the estimation ^ ^: f 





Estimate 


Verify 


1. Determine maximum number of 
forms 22 mm X 28 mm that can 
be run at one time on a lab press 




* 


2. Temperature of: 
a. Stripping area . 








b. Outside 






c. Storage area 






0. Jistimate the amount of ulano 
mask necessary to cover a full 
press sheet 






4. Massof5pack8ofsilverprint= 
fixing crystals 


■ 


• 


5, Check relative humidity of 
strippins and date room 






6. Adjust vacuum pressure on print- 
ing frame to metric equivalent of 
25 Dsi 






7. Order replacement glass for 
light table 






8. Calculate mass of 500 sheets 
of 80# masking sheet for lab 
press 







, Exercise 15 (Offset stripping) 



Exercise 16 (offset stripping) 



OBJECTIVE 



The student will recognize and use metric 
and Customary units interchangeably hi order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table. 

• Given a Customary unit, state the re- 
placement unit. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of 
materials. 

2. Present or make available Information 
Sheet 10 and Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17. 

4. Test performance by using Section D of 
"Testing Metric AbiHties." 
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METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need for finding equivalents between systems. 
Conversion tables list calculated equivalents between the two systems. When a close equivalent 
IS needed, a conversion table can be used to find it. Follow these steps; 

1. Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number. 

3. Read the equivalent(s) from thllext column. 

Table 3 on the next page gives an example of a metric-Customary conversion table which 
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. 

Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol * means "nearly equal to." 



1cm* 0.39 inch linch* 

Im'^ 3.28 feet lfoot« 

1 m 1,09 yards 1 yard « 

1 km * 0.62,mile Imile* 

1cm' 0.16 sq in lsqln=* 

lm'*10.8sqft lsqft=« 

lm^^:1.2sqyd Isqyd* 

Hectare 5: 2.5 acres lacre* 

1 cm^ >^ 0.06 cu in leu in'* 

lm'*35.3cuft leu ft* 

lm^=^1.3cuyd Icuyd* 



2.54 cm 
0.305 m 
0.91m 
1.61 km 
6.5 cm^ 
0.09 
0.8 m^ 
0.4 hectare 
16.4 cm^ 
0.03 m^ 
0.8 m^ 



1 ml* 0.2 tsp 


1 tsp* 5 ml 


1ml* 0.07 tbsp 


ltbsp*15ral 


11*33.8 floz 


Ifl 02*29.6 ml 


1 1 * 4.2 cups 


1 cup* 237 ml 


11*2.1 pts 


Ipt* 0.471 


ll*1.06qt 


Iqt* 0.951 


ll*0.26gal 


1 gal* 3.791 


1 gram* 0.035 oz 


loz*28,3g 


1kg* 2.2 lb 


lib* 0.45 kg 


.1 metric ton* 2205 lb 


1 ton* 907.2 kg 


IkPa* 0.145 psi 


1 psi* 6,895 kPa 



Information Sheet 10 



CONVERSION TABLES 



MILLIMEWS TO INCHES 



mm 


incnes 


mm 


Inches 


mm 


Inches 


mm Inches 


100 


3.93 


10 0.39 


1 


0.04 


0.1 


0.004 


200 


7.87 


20 


0.79 


2 


0.08 


0.2 0.006 


300 


11.81 


30 

WW 


1.18 


3 


0.12 


0.3 


0.012 


400 


15.74 


40 


1.57 


4 


0.16 


0.4 


0.016 


500 


19.68 


50 


1.97 


5 


0.20 


0,5 


0.020 


600 


23,62 


60 


2.36 


6 


0.24 


0.6 0.024 


700 


27.56 


70 


2.76 


7 


0.28 


0.7 0.028 


, 800 


31.50 


80 


3.15 


8 


0.31 


0.8 0.031 


900 


35.43 


90 


3.54 


9 0.35 


0.9 


0.035 


1 000 mm or 1 metre = 39.37 inches 


INCHES TO MILLIMETRES 




Inches 


mm 


Inches 


mm 


Inches 


mm 


Inches 


mm 


1 


25.4 


0.1 2.54 


.01 


0.25 


.001 


0.03 


2 


50.8 


0.2 


5.08 


.02 


0.51 


.002 


0.05 


3 


76.2 


0.3 7.62 


.03 


0.76 


.003 


'0.08 


4 


101.6 


0.4 


10.16 


.04 


1.02 


,004 


0.10 


5 


127.0 


0.5 


12.70 


.05 


1.27 


.006 


0.13 


6 


152.4 


0.6 15.24 


.06 


1.52 


,006 


0.15 . 


7 


177.8 


0.7 


17.78 


.07 


1.78 


.007 


' 0.18 


8 


203.2 


0.8 20.32 


.08 


2.03 


.008 


0.20 


9 


228.6 


0.9 


22.86 


.09 


2.29 


.009 


0.23 



- ■ -10 inches =-254 mm 

12 inches or 1 feet = 304.8 ram or 30.48 cm 



Table 3 




ANY WAY YOU WANT IT 



1. With the change to metric measurement some of the things you 
order, aell or use are marked only in metric units. You will need 
to be familiar with appropriate Customary equivalents in order 
to communicate with customers and suppliers who use Customary 
units. To develop your skill use the Table on Information Sheet 
10 and give the approximate metric quantity (both number and 
unit) for each of the following Customary quantities. 



Customary Quantity ■ 



a) 21bs.ofhypocrystals 



b) 4 qts. of gum arable solution 



c ) one-gallon jug 



d) Ipt. of lacquer 

e) 50 yd. roll of tape 



f ) 4oz,offixerciystals 



g ) 3 ft. larap-to-subject distance 



h) 12 in. photographic paper 



i ) Iqt, of hypo-clearing solution 



j ) 2 oz. dry powder paper 



k ) 1 qt. preservative 



Metric Quantity 



I ) 2 fl.oz. of developer 



m) 24 in, paper stock 



n ) 12 in. lab tray 



o) 8fl. oz. can of spray 



2. Use the conversion tables from Table 3 to com.rt the foUowing; 



a) 2.5 ram*^ 

b ) 555.5 mm ' 
TT'0.rnii="; 
d) 0.001 in, = 



m. 

..in...... 

in. 
mm 



THE CINTCT Wfl VOCATIONAL EWICATION 



e) 81/2 in.' 
f )0.01in.« 



mm 



3, Complete the Requisition Form using the items listed. Convert 
the Customary quantities to metric before filling out the fonn. 
Complete all the information (Date, For, Job No,, etc.). 
Order the following supplies: 

a ) One 20 in. x 24 in, plastic developing tray 

b) One 18 in, stainless steel T-square 

c) lib, of photoengraver's etching ink 

d) Ten 11 in. X 17 in. metal plates 

e) Four 9 oz. jars of opaque 

f ) Six rolls of ruby litho tape 3/8 in. wide 

g) One gal, of universal gum arable, 14 degree Baume 



REQUISITION 



Date 



For 



Job No. 



Date Wanted 



Deliver to 



QTY 



UNIT 



ITEM 



Requested by 
Approved by 



Exercise 17 



MCnONA 

ofi; 

|A| nickel 
(C) bttkftMl 

mi of: 

|A| thiifheet9{|Mper 
[Ij icardMiWtap 
[C] iMsiMFfa^ 
(Dl apoatafc4tun|» 

3. Press plate dimensions aie 
measured in; 

[A] metres 

(Bl millinaetrea 

[C] milligtams 

[D] kilograms 

4, Developing Bolutioisve 
tin: 



[A I cubic metres 

[il] centimetues 

[C] millilitws 

[D| kilopat»9 

5i The mass of fixer in powdered 
formismeaautedin: 



[A] m\mm 

[B] centiiy^r«6 

[C] cubic IMtYM 

^^^[D]^kilograiW 



I The correct way toivrite twenty 
grams is: 

|A1 Mgms 

IB] 20 Gm. 

|C1 nt 

(Dl 20« 

lis: 



[At nmm 
|K| umm 

[C| l2W»mm 



8. ArMkmi[flheet600eirfiiM4M 
wide 9lao has a width of: 

[A] SmitKmeties 

[B] 6M6mlmetre8 
(d fiMmilliHietKs 
[D] ifiMUIimetft 

9. A7M miili(ielM>(tle9f|ilit€ 
fitHiherialkaimeaB: 

[A] T.i^litr^ 
[6] M75Ktre 

[CI 7K ^ 
[D] 9.7Sliire 

R Seven hundred fifty grams of 
fiicingcrystsbiflthesameas: 

[A] 75OOO0b1ogram8 

[B] 7.5 kilograms 

[C] 7 590 kilograms 

[D] 0.75 kilogram 



SECTION C 

II Ftr meaatring pm w^td 
wa: 

[A] mmni^^V^Me 

[I] nkr 

[C] pMUMMr 

(».)>.aeJe.^ 




ERiC 



TH£ CfNTlR FOR VeCATtONAl MUCATKM 



TESTING METRIC ABILITIES 



would UN ft: 

[A] nbr 

[B] Mefiwriii(cuporp4«uie 

[C] pracufegaie 

[D] Idle 

13. FoiiMMuiinginmaiiineiNt 
you would lue a: 

[A] tuler 

[B] Kale 

[C] pTMuregage 
(0] container 

14. For raenuring Hopascala you 
would uaea: — ^ 

[A] cohtiiner 

[B] niler 

[C] Idle 

[Dj pretturega|e 

15. Eitimste the length of the line 
segment below: 

[A] 23 grams 

[B] 6 centimetres 

[C] 40 millimetres 

[D] 14 pascals 



16. Estimate the length of the line 
segment below: 



[A] 10 miUimetres 

(B) 4 centimetres 
IC] pascals 
[D] 23 milligrams 



SiECTIOND 

17. TbemtfitwItferl^uidneattN 

Iwaeeia: 



[A] pflMd 

[B] pani 

[C] imllSlike 

18. TheneWetMkforiiuittwbieh 
e ounce jg: 



(A] 
IB] 

[C] miliaitie 

(D] gram 

19. The metric unit for liquid meatuie:; 
which ieplace« the galloo is: 

[A] kilolitre 

[B] litre 

[C] millilitre 

[D] metre 



Use this conversion table to 
answer questions 20 and 21. 



mm in. 


!— 

mm in. 


100 


3.94 


10 


0.39 


200 


7.87 


20 


0.79 


300 


11.81 


30 


1.18 


400 


15.74 


40 


1.57 


500 


19.68 


50 


1.97 


600 


23.62 


60 


2.36 


700 


27,66 


70 


2.76 


.,800.. 


,,31.50 — 


..-,.80^- 


3:16' 


900 


35.43 


90 


3.54 



3ft. Tti«eq«tT«kiBto(2M»«is: 

[A] M,S2io. 

IB] 7.87 in. 

IC] 1141 in. 

ID] 12.00 in. 

21. The equivalent of 460 ram is: 
lA] lUOio. 

[B] 24.96 in. 
jC] 11.41 is. 
[D] 12.34 in. 




Tw CE^^tR m vocationai £oucatio« 



TESTING METRIC ABILITIES 



ANSWERS TO EXERCISES AND TEST 



EXERCISES 1THRU6 

The answers depend on the items 
used for the activities. 

EXERCISE 7 

Currently accepted metric units of 
measurement for each question are 
■ shown in Table 2, Standards in each 
occupation are being established 
now. so answers may vary,. 



Exercise 10 



Exercise 13 



EXERClSEj 

a) 2.6 cm 

b) 58.3 cm 

c) 9.4 cm 

d) 68.0 cm 

EXERCISES 9 THRU13 



e) 13.2 cm 

fl 80.2 cm 

g) 140,0 cm 

\\] 230.7 cm 



Tables are reproduced in total. An- 
swers are in parentheses, 

Exercise 9 



metre 
m 


centimetre 
cm 


millimetre 
mm _ 


1 


100 


1000 


0 

id 


200. 


(2000) 


3 


(300) 


(3 000) 




(900) 


(9 0001 


"(5) 


(500) 


5 000 


(4- 


(7 400) 


(74 000) 


0.8 


80 


(8001 


0.6 


(60) 


600_ 


(0.025) 


2.5 


25 


(0.148) 


(14,8) 


148 


(6.39) 


639 


(6 390) 



millilitres 
ml 


litres 
1 


A r\t\f\ 

3 000 


3 


6 000 


(S) 


(8 000) 


8 


(14 000) 


(14) 


(23 0,00) 


23 


' 300 


0,3 


■ v 700 


(0.7) 


(900) 


0.9 


250 


"W 


(470) 


0.47 


275 


(0,275) 


Exercise 11 


litres 
1 


millilitres 
ml 


8' 


8 000 


5 


(5 000) 


46 


(46 000) 


(32) 


32 000 


0.4. 


(400) 


0.53 


, (530) 


(0.48) 


480 



Exercise 12 




grams 
g 


kilograms 
kg 


4 000 


4 


9 000 


(9) 


■■23-000- 


^(^231 — 




(8 0001 


8 


300 


(0,3) 


275 


(0,275) 
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kilograms 


grams 
g 


7 


7 000 


11 


(11 000) 


(25) 


25 000 


0.4 


(400) 


0,63 


(6301 


(0.175) 


175 



Exercise 14 



a) ,5m 

b) 0.25 litre 

c) 50 mm 

d) 2,5 kg 
e ) 27,9 cm 

f) 250 ml 

g) 600 mm 

h) 0,5 kg 

i) 1000cm, 

EXERCISES 15 AND 16 



J 
k 

1 

m 
n 

0 

P 

q 



0,5 litre 
2 000 ml 
200 cm 
0,055 kg 
300 mm 
50 cm 
0,35 kg 
21cm 



Part 2. 

a) 0,100 in. 

b) 21.870 in. 

c) 0.004 in. 

d) 0,03 mm 

e) 215.90 mm 

f) 0,25 mm 



Parts. 

a) 50,8 cm X 60,96 CM 

b) 45.72 cm 

c) 0.45 kg 

d ) 27.94 cm X 43.18 cm 

e) 4.266.4ml 

f) 6 -0.953 cm 

g) 3.79 litres 



The answers depend on the 
items used for the activities. 

EXERCISE 17 



Parti. 






a) 0.90kg 


i ) 


0.95 litre . 


b) 3.8 litres 


j ) 


56.6 g 


c) 3.79 litres 


k) 


0.95 litre 


d) 0.471itrt 


1 ) 


59.2 ml 


e) 45.5 m 


m) 


60.96 cm 


f) 113.2 g 


n) 


30.48 cm 


g) 0.915 m 


o) 


236.8 ml 


-h"-30;48-cm~- 







TESTING METRIC ABHITIES 

15, B 

16, A 

17, C 

18, D 

19, B 

20, C 

7. D 14, D 21 A 



1. C 8, C 

2. Bv ,9. C 

3. B 10. D 

4. C 11. D 

5. D 12. B 

6. D 13, A 



l!^y.S,GOV£lliElllPIIINIIIIG OFFICE; 1976-757-06S/6236 Rsg'on to. 5-H 



SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(* Optional) 



UNGAR 

Metre Sticks 

Rules, 30 cm 

Measuring Tapes, 150 cm 
*Height Measure 
*MetreTape, 10 m 
*Tnmdle Wheel 

Area Measuring Grid 

yoLUME/CAPAcrry 

""Nesting Measures, set of 5, 
50ml-1 000ml 

Economy Beaker, set of 6, 
50 mM 000 ml 

Metric Spoon, set of 5, 
lral-25ml 

Dry Measure, set of 3, 
50,125,250 ml 

Plastic Litre Box 
Centimetre Cubes 



r 



MASS . 

Bathroom Scale 

*Kilogram Scale 

Platform Spring Scale 
5 kg Capacity 
10 kg Capacity 

Balance ScsdewithS-piece 
mass set 

"^Spring Scale, 6 kg Capacity 
TEMPERATURE 
Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by"*." 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Drill Bits-Individual bits or sets, 1mm to 13 mm range 

C. Vernier Caliper-Pocket slide type, 120 ram range 

D. Micrometei^utside micrometer caliper, O ram to 25 mm 
range 

E. Feeler Gage-13 blades, 0.05 mm to 1mm range 

F. Metre Tape-50 or 100 m tape 

G. Thermometers-Special purpose types such;as a clinical 
ihermometer 

* H. 'Temperature Devices-Indicators used for (Wfens, freezing/ 

cooling systems, etc. 

I. Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

* J. Weather Devices-Rain gage, barometer, humidity, wind 

velocity indicators 

* K. 'Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 

etc. 

L. 'Velocity-Direct reading or vane type meter 
M. Road Map-State and city road maps 

* N. Contamers-Buckets, plastic containers, etc., for nmdng 

and storing liquids 

0. Containers-Boxes, buckets, cans, etc., for mixing and 
storing dry ingredients 

Most v! the above items may be obtained from local industrial, 
hardware, aii school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



'^Measiiring'devices'ciirrenllyWnbt'availatlle. Substitutrdevices (i.er,~ 
may be used to complete the measurement task. 



Tools and Devices List 



REFERENCES 



Going Matrk with tk LIS. Priniinfi Industry, Clive A. Cameron, Graphic Arts 
Research Center, Rochester Institute of Technology, Rochester, NY M623, 
1972, 115 pageg, $8,70, paper. 

Book on metric conversion for printing and graphics industr>\ Chapters on 
cvohition o( ineasarement; commentary on conversions in Britain and Japan; 
metric systems applications in paper and packaging, typesetting, and ma* 
chinery and equipment; also has fmdings of survey on attitudes of graphic 
arts firms toward the metric standard, Has related tables and graphics, 



Let 's Memre Melrk A Te<^chen Introduction to Metric Mmurmanl Divi- 
sion of Educational Redesign and Renewal, Ohio Department of Educa- 
tion, 65 S. Front Street, Columbus, OH 43215, 1975, BO pajesJlSO, 
must include check to state treasurer. 

■ Activity-oriented introduction to the metric system designed for bdepen- 
dent or group inservice education study. Introductory information about 
metric measurement; reproducible exercises apply metric concepts to 
common measurement situations; laboratory activities for individuals or 
groups, Templates for making metre tape, litre box, square centimetn grid. 



Metrics in CWtY Edmiion. LindLeck, John R., Charles A, Bennett Company, 
Inc., 809 W. Detweiller Drive, Peoria, IL 61614, 1975,103 pages, $3.60, 
paper; $2 JO quantity school purchase, 

Presents metric units and notation in a well-illustrated manner. Individual 
chapter on metrics in drafting, metalworking, woodworking, power and 
energj', graphic arts, and home economics. Chapters followed by several 
learning activities for student use. Appendix includes conversion tables •■ 
and charts. 

METRIC SUPPLIERS 

Brown k Shaipe Manufacturing Co., Precision Park, North Kingstown, RI 02852 

Industrial quality micrometers, steel rules, screw pilch and thickness gages, 
squares, deptn gages, calipers, dial indicators, conversion charts and guides. 

Dick Blick Company, P.a Box 1267, Galesburg, IL 61401 

Instructional quality rules, tapes, metre sticks, cubes, height measures, 
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram 
scales, feeler and depth gages, beakers, thermometers, kits and other aids. 

Millimeter Industrial Supply Corp,, 162 Central Avenue, Farmingdale, L I,, 
NY 11735 



Mmurinj! with Maim, or. Hoiv (o Weigh Q Gold Brick with a MeUr-Slick 
Metrication Institute of America, P.O. Box 236, Northfield, IL 60093, 
1974. 23 min., 16 mm, sound, color; $310.00 purchase, $31,00 rental. 

Film presents units for length, area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
measures of length, area, volume, and mass are illustrated in interesting 
and unforgettable ways. 

i/rfnc FAhmtion, An AnnoiQied BiblioirQphy for VQcafmol TcchnicQl mi 
Adult Educolm, Product Utilization, The Center for Vocational Edu- 
cation, The Ohio State University, Columbus, OH 43210, 1974, 149 
pages; $10.00, 

Comprehensive bibliography of instructional materials, reference mate- 
••--^--^^rinls-and-resource-list-forsecondaryrpost'secondaryrteacher-educalionr 
and adult basic education. Instructiona] materials Mmi by 15 occu- 
pational clusters, types of materials, and educational level. 



Mric RdiMion, A Position Popcrfor Vocaliml Teclmcdl md Adult Eda 
cation. Product Utilu.alion, The Center for Vocational Education, The 
Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3.00. 

Paper for teachers, curriculum developers, and administrators in voca- 
tional, technical and adult education. Covers issues in metric education, 
the metric system, the impact of :netrication on vocational and technical 
education, implications of metric instruction for adult basic education, 
and cunriculum and instructional strategies. 



industrial fasteners, taps, dies, reamers, drills, wrenches, rings, bushings, 
calipers, steel rules and tapes, feeler gages. 

The I S, Stanett Company, 121 Crescent Street, Athol, MA 01331 

Machine tool precision measuring devices, micrometers, calipers, dial 
indicators, steel rules. 

INFORMATION SOURCES 

American National Metric Council, 1625 Massachusetts Avenue, N.W., Washington, 
DC 20036 

Charts, posters, reports and pamphlets, A/e/nci?epor(er newsletter, National 
metric coordinating council representing industry, government, education, 
professional and trade organizations. [ ' 



Metric Committee, National Association of Photographic Manufacturers, 
600 Mamaroneck Avenue, Harrison, NY 10528 

Trade association which is establishing product standards, recommended 
practices for the use of measurement units, and coordinating metric change* 
over in the industry. 

National Bureau of Standards, Office of Information Activities, U.S. Department of 
Commerce, Washington, DC 20234. 

Free and Inexpensive metric charts and publications, also lends films and v 



